Differentiation of mast cells from embryonic stem cells.
In this unit, we describe a simple coculture-free method for obtaining mast cells from mouse and human embryonic stem (ES) cells. Much of our knowledge regarding the mechanisms by which mast cells are activated comes from studies of mouse bone marrow-derived mast cells. Studies of human mast cells have been hampered by the limited sources from which they can be cultured, the difficulty in introducing specific genetic changes into these cells, and differences between established cultures that reflect the unique genetic makeup of the tissue donor. Derivation of mast cells from embryonic stem cells addresses these limitations. ES-derived mast cells can be generated in numbers sufficient for studies of the pathways involved in mast cell effector functions. These ES cell-derived mast cells respond to antigens and other stimuli by releasing histamine, cytokines, lipids, and other bioactive mediators. The derivation of human mast cells from ES cells carrying mutations introduced by homologous recombination should provide a novel means of testing the function of genes in both the development and the effector functions of mast cells.